V. 3. 3- STAT-QVE MEAN DAI LY DI SCHARGES STATI STI CAL SUMMARY OPERATI ON

Identifier: STAT-QVE

Application: Calibration System prograns only

Description: This Operation conputes statistics for nmean daily
si mul ated and observed di schar ges.

The equations used in the statistics calculations are given in an
Appendi x foll owi ng the docunentation for this Operation

The following options are avail abl e:

1. conputation of nulti-year or yearly and multi-year statistics

2. conmputation and display of quarterly accumnul ated di scharges and
errors

3. conmputation and display of cumulative frequency table

4. conputation and display of discharge exceedence pl ot

5. specification of flowintervals to be used in interval table

Al l owabl e Data Tine Intervals: 24 hours

Time Series Used: Tinme series used in this Operation are as foll ows:

Form of Data M ssi ng
Qut put Ti me Val ues
General Type Dm Units Use Required T.S. Interval All owed
Mean daily L3 CwVsD I yes n/ a 24 yes
si mul at ed
di schar ge
Mean daily L3 CwVsD I yes n/ a 24 yes
observed
di schar ge

I nput Summary: The card input for this Operation is as foll ows:

Card For mat Col ums Contents

1 5A4 1-20 General heading information

Fl 0.1 21-30 Dr ai nage area of basin for which
statistics are to be conputed (KM)

2X, 2A4 33-40 Internal identifier of sinulated
di scharge tinme series

1X, A4 42- 45 Dat a type code of sinulated discharge
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Card For mat Col ums Contents

time series

3X, 12 49-50 Data tinme interval of sinulated
di scharge tinme series

2X, 2A4 53-60 Internal identifier of observed
di scharge tinme series

1X, A4 62- 65 Dat a type code of observed di scharge
time series

3X, 12 69-70 Data time interval of observed discharge
tine series

1X, 11 72 I ndi cator to all ow optional statistical
output; enter '1' if optional output to
be specified on Card 2

Card 2 is optional and should only be used if colum 72 of Card
is "1'.

2 1X, A4 2-5 Option to conpute and print yearly
statistics; enter 'YEAR to specify
option; leave blank to obtain only
mul ti-year statistics

1X, A4 7-10 Option to conpute and print quarterly
accunul at ed di scharges and errors; enter
'QUAR to specify option

1X, A4 12-15 Option to conpute and print cunulative
frequency table; enter 'FREQ to specify
option

F10. 0 16-25 Option to conpute and print discharge

exceedence plot; enter maxi mum di scharge
to be plotted or enter '-1.' to have
program conpute scal e

6F5.0 26-55 Option to specify the flowintervals in
the statistical summary; enter values to
be used (CMBD) in increasing order, or
| eave bl ank and default values will be
conmput ed

Sanple Input and Qutput: Sanple input for this Operation and a
sanpl e of the output fromthe paranmeter print routine are shown in
Figure 1. Sanple output fromthe execution routine is shown in

Fi gure 3.

Equations: The follow ng equations are used to conpute statistics
for the mean daily discharge statistical summary.
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Equati ons used in both yearly and nulti-year conputations

1. Sinulated nean, S.M (CMSD):

N
g s,
s.m. = 71
N
S = sinul ated daily discharge
N = nunber of events

2. Qobserved nmean, QM (CVSD):
N
T Q
i=1
N

Q.M. =

Q = observed daily discharge

3. Percent bias, P.B. (%:

P.B. = * 100

4. Monthly bias, MB. (MV):

AREA wat ershed area in KM

86. 4

conversion factor from CMsD/ KM2 to MM

5. Maximum error, Mx.E. (CMSD):

N
Max.E. = Max (Si—Qi)
i=1
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P.AE (%:

Per cent average absolute error,

6.
N
(s

p.A.E. = |17L * 100
N
Q
7. Percent RMS error, % RVS.E. (%:
N 0.5-
£ (8;-0,)?
i=1
N
%.RMS.E. = * 100
Q
8. Daily RMS error, D.RVS. E. (CMSD):
N 0.5
£ (8;70,)°
D.RMS.E. = | X1
N
9. Daily average absolute error, D.AE (CWVSD):
N
|Si_Qi
D.A.E. = 171
N
daily flows, R

10. Correl ation coefficient for

N N N
N* % S . Q0 - 2% S x % Q
R - i=1 i=1 i=1
N*x % s* - |2 8 N* & Q° - |2 Q
i=1 i=1 i=1 i=1
11. Line of best fit: Q=A+B* S
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N N N
N * PN Sl * Qi - 2 Sl * X Qi
B = i=1 i=1 i=1
N N 2
2
N x X Si - % Si
i=1 i=1

Equations used only in nulti-year conputations

12. Maxi mum nmont hly volune error, Max.MV.E. (MV

MS, -MQ. M
Max.M.V.E. =MAX —— = (86.4)
AREA
i=1
M = nunber of nonths
M5 = nmont hly sinul ated vol une
MQ = nont hly observed vol unme
13. Percent average absolute nonthly volunme error, Ave. MV.E. (%
o ;
T |MS,-MQ,
i=1
Ave.M.V.E. = o ¥ 100
£ MO,
i=1

14. Percent nmonthly volume RMS error, % M V.RM5 (% :
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( M (MS.—MQ.)Z]O'B
2 1 1

i=1 M

%.M.V.RMS * 100

15. 25 largest daily error values in CMSD:

A. Percent of the total square deviation, % Tot.Sq.Dev. (% :

(5-Q)7%
%.Tot.Sg.Dev. = N ¥ 100
Y

(5,-0,)°
i=1

(SS-QL = one of the 25 |argest daily errors

B. Percent reduction of daily RMS if error equals zero,
% Red. RMS (99 :

N 0.5 N 0.5

T (8,-0,)° T (5,79, %]-(s-0)%

i=1 _ i=1

N N
%.Red.RMS = G * 100
- ;
T (8;-0,)°
i=1
N

16. 12 nonthly volume errors:
Cal cul ati ons are anal ogous to those in 15A and 15B
Equati ons used to conpute optional statistical output
17. Accunul ated flow (MV):
A Error (MM = A5 - AQ
AS]
AQ

accunul at ed sinul ated volune for 3-nmonth period |j

accunul at ed observed volume for 3-nmonth period |
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B. Accunul ated error, AcumE (MV):
K

Acum.E. = £ (AS;-AQ,)
j=1
K = nunmber of 3-nonth periods

18. Cunul ative frequency table percent error for each case, P.E
S —

(99

. —Q,
P.E. = 1L—431] % 100

19. Di scharge exceedence plot:

Each Si and Q is conpared against the plotting intervals and
the nunmber of cases exceedi ng each interval is accunul ated.

The nodified correlation coefficient, Rm for daily flows (MCuen,
Richard H- and WIllard M Snyder: 'A Proposed Index for Conparing
Hydr ographs', Water Resources Research, Vol. 11, No. 6, Dec. 1975) is
no | onger tabul ated but can be conputed by:

Rm=Bif BBRis less than 1.0
ot herw se

Rm = R**2/B
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Figure 1. Sanple card input for Qperation STAT-QVE

- Colum -
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
e
Bl RD CREEK 2344. Bl RD- APl SQVE 24 BIRD-CK. QVE 24 1

YEAR QUAR FREQ 500.

Figure 2. Sanple output from Cperati on STAT-QVE print paraneter
routine

STATI STI CS OPERATI ON FOR BI RD CREEK

TI ME SERI ES USED BY THI S OPERATI ON.

CONTENTS I.D. TYPE TI ME | NTERVAL
S| MULATED DI SCHARGE Bl RD- API SQME 24 HOURS
OBSERVED DI SCHARGE Bl RD- CK. QVE 24 HOURS

MULTI YEAR AND YEARLY STATI STICS W LL BE COMPUTED.
OPTI ONAL STATI STI CAL OUTPUT SELECTED:
1. QUARTERLY FLOW ACCUMULATI ON TABLE

2. CUMULATI VE FREQUENCY TABLE
3. DI SCHARGE EXCEEDENCE PLOT, W TH MAXI MUM DI SCHARGE OF 500. CMS

08/ 26/ 2002 V. 3. 3- STAT- QVE- 8 rfs: 533statqnme. wpd



533st at gne. wpd

rfs

Oper ati on STAT- QVE

Yearly statistical output for

Fi gure 3a.
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out put from Operation STAT- QVE

Mul ti-year statistical

Fi gure 3b.
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out put from Operation STAT- QVE
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Mul ti-year statistical

(conti nued)

Fi gure 3b.
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